The objective of this study was to follow changes in the activity of the small matrix metalloproteinase matrilysin (MMP-7) in the rat uterus during the oestrous cycle and embryo implantation. Matrilysin was extracted from rat uteri, partially purified and separated into active and latent forms. The two forms of the enzyme were quantified at all stages of the oestrous cycle and after oestradiol and progesterone treatment. The activity was also measured during the first 7 days of pregnancy. Both latent and active forms of MMP-7 reached a peak during the pro-oestrous stage of the cycle; the concentrations were three times higher than at dioestrus and metoestrus. In rats treated with 0.1 mg oestradiol at metoestrus, both latent and active forms of the enzyme increased by more than two-fold after 24 h. In rats treated at pro-oestrus with 0.4 mg progesterone, there was a 70% increase in latent but 
Introduction
The matrixins are a family of metalloproteinases that function to degrade the components of the extracellular matrix such as collagen, proteoglycans and glycoproteins. The smallest member of the family is matrilysin (matrix metalloproteinase 7, MMP-7) which is secreted in a latent form of 28 kDa and is then activated by cleavage of its propeptide to the active 19 kDa form (Woessner, 1991) . Matrilysin was first discovered in the rat uterus, in which it increases in parallel with matrix breakdown in the involuting postpartum uterus (Sellers and Woessner, 1980) . It was subsequently purified and characterized from this source (Woessner and Taplin, 1988) and later cloned and sequenced (Abramson et al, 1995) . The sequence confirms that it is the rat orthologue of pump-1, the human form of matrilysin.
In rats, the connective tissue stroma breaks down during the oestrous cycle. Smith and Kaltreider (1963) reported that the total amount of collagen in the uterus decreased from 22 mg at metoestrus to 13 mg at oestrus. MMP-7 does not digest collagen, but it does attack other matrix proteins such as gelatin, fibronectin and proteoglycans (Woessner and Taplin, that these changes are further perturbed by hormonal treatment of rats. Such changes have been documented for endometrial MMP-7 in the human menstrual cycle (Rodgers et al, 1993) .
In rats, extracellular proteolysis is also critical in the invasion of the uterine wall by the blastocyst during implantation. There is co-ordinated interaction between the uterine wall and the blastocyst in the production of proteases and protease inhibitors Lala, 1991, 1992 (Reponen et al, 1995 (Harper, 1984) , which is a robust combination of the methods of Ryan and Newman-Keuls.
Results
The uterine tissue concentration of the latent form of MMP-7 is highest during the pro-oestrous and oestrous stages of the cycle (Fig. 1) . These values are higher than those at dioestrus (P < 0.01) and metoestrus (P < 0.05). There were no differences between the two high or the two low points. There was a significant (P < 0.01) 2.5-fold increase in both latent and active forms of MMP-7 24 h after injection (Fig. 1) (P < 0.05) than at pro-oestrus. However, active enzyme shows no significant changes from day 3 to day 7 of pregnancy.
At day 6 of pregnancy, MMP-7 concentration in the implantation site was compared with that in uninvolved regions of the uterus. Latent activity was 4.3 ± 0.9 and 3.2 ± 0.7 units per g wet tissue (n = 4), respectively, and active enzyme was 3.3 ± 0.7 and 2.4 ± 0.6 units. These results are not significantly different.
Discussion
Matrilysin (total, active and latent) changes more than three¬ fold during the course of the oestrous cycle in rats, reaching a maximum at pro-oestrus. In a similar study in which collagenase was extracted from rat uteri, Anuradha and Thampan (1993) reported that this enzyme peaks at prooestrus, declines through oestrus and metoestrus and reaches its lowest value at dioestrus. This pattern is very similar to that of matrilysin and supports the proposal that the stroma is remodelled during the oestrous cycle (Smith and Kaltreider, 1963 (Rodgers et al, 1993) . Matrilysin mRNA is restricted to the epithelial cells of the endometrium, whereas other metalloproteases are synthesized in the stroma (Rodgers et al, 1994) . However, the enzyme diffuses through the stroma and contributes to menstrual breakdown of the endometrium (Rodgers et al, 1994) .
In rats, the increase in matrilysin produced by injection of oestradiol at metoestrus is consistent with the findings for humans (Rodgers et al, 1994) and cats (Scalzo et al, 1994 (Bruner et al, 1995) . The reason for this difference between rats and humans is unclear. However, in rats, progesterone predominates only briefly at the end of pro-oestrus and early oestrus and both progesterone and oestradiol are low during dioestrus and metoestrus when matrilysin is low (Smith et al, 1975) . In addition, administration of progesterone to ovariectomized rats causes an increase in the production of uterine collagenase (Kumar and Thampan, 1992 
